This article provides the estimates of the cost implications of switching from routine to restrictive episiotomy in 2 provinces in Argentina (Santa Fe and Salta) from the viewpoint of the health provider. STUDY DESIGN: A decision-tree model was constructed that used the probabilities and patient outcomes (the results of a trial in Argentina), resource use, cost, and local epidemiologic data from interviews with obstetricians in the selected provinces and from literature reviews. Probabilistic sensitivity analysis was conducted, which provided 90% confidence ranges for the cost data. RESULTS: For each low-risk vaginal delivery, there is a potential reduction in provider cost of $20.21 (range, $19.36-$21.09) with a restrictive policy of episiotomy in Santa Fe province and a reduction of $11.63 (range, $10.89-$12.42) in Salta province.
Episiotomy is usually performed with the intention of reducing the likelihood of severe perineal tears [1] [2] [3] and reducing the risk of fetal trauma. Episiotomy is one of the most commonly performed surgical procedures, although it was introduced without strong scientific evidence of its effectiveness. 4 In Argentina, episiotomy is a routine intervention in most nulliparous and primiparous births. 5 However, the benefits of routine episiotomy practice have been challenged, 2, 6 and the Cochrane systematic review 6 concluded that a policy of restrictive, compared with routine, episiotomy involved significantly less trauma to the posterior perineum, fewer sutures, and fewer healing complications. The trial in Argentina, 7 which was included in the review, concluded that "a policy of routine episiotomy should be abandoned and rates above 30% cannot be justified."
Given the proven benefits of restricting episiotomy practice, policy makers are now interested in quantifying the potential savings from a change in practice. In Venezuela and Brazil, the estimate was that a switch to a restrictive episiotomy policy could potentially save providers between $6.50 and $12.50 in suture materials for every vaginal birth without episiotomy, which indicates that the economic implications of a change in practice could be substantial. 6 However, the scope of this cost analysis was narrow, focusing only on suture material.
The overall aim here was to estimate the cost-effectiveness of a switch from a policy of routine episiotomy to restrictive episiotomy in 2 case study provinces of Argentina (Santa Fe and Salta) that had large differences in disease burden and economic indicators. This study includes not only the cost of suture material but also the cost of any other resources that are associated with the practice of episiotomy.
The specific objectives of the study were to (1) develop a decision tree to model the costs and costeffectiveness of a switch from routine episiotomy to restrictive episiotomy in the populations of 2 provinces of Argentina, (2) develop a model that was based on probabilistic sensitivity analysis to account for the effects of the uncertainty of costs and effects, and (3) examine the impact of alternative assumptions of the model and raise hypotheses about causes of variation in cost-effectiveness. cost analysis of maternal health services in Rosario, Argentina. 11 Costs of drugs and medical materials were derived from the national pharmacy price list. The opportunity cost of staff time was approximated by staff salaries. Capital costs were annualized with the use of straight-line depreciation that was based on estimates of life expectancy. All costs are presented in 1999 United States dollars (assuming a nominal exchange rate of US $1 = 1 Peso) and, where necessary, costs were inflated to 1999 prices with the use of the inflation rates for 1997 through 1999. 12 Most input prices were set nationally (drug, medical material, and staff); therefore, one price was used for both provinces utilization data that for maternity hospitals in Salta province were unavailable; therefore, overhead costs were assumed to be the same for both provinces. The independent sample t test was used to compare mean costs between routine and restrictive groups and between Santa Fe and Salta provinces.
To structure the problem, a decision tree was constructed, with subjective probabilities that were derived from the Argentine Episiotomy Trial. From the completed questionnaires from obstetricians, resource use and unit costs could be identified for both provinces for each element of the intervention: episiotomy, suturing (with and without episiotomy), adverse events (perineal pain, healing complications, and wound dehiscence). A number of assumptions were formulated and incorporated into the model, on the basis of the questionnaire findings and appear in Appendix 1.
Handling uncertainty. To account for uncertainty regarding many of the cost and effectiveness variables, a probabilistic sensitivity analysis, whereby probability distributions are assigned to the model input, was performed to provide information regarding the range of likely values within which the cost estimate may fall. The model was iterated according to a Monte Carlo sampling type with standard recalculation of expected value until convergence was reached (all output percentages change less than 1.5%). Palisade @RISK software (version 3.5) was used to perform the simulation. The cost estimates were expressed as probability distributions rather than as single point estimates. 13 Sensitivity analyses were also performed to test the impact of varying point estimates, for which a probability distribution could not be estimated, on final results. The impact on final results of excluding the opportunity cost of staff time was considered. In addition, the effect of variations in the costs of drugs and medical supplies was also evaluated. Prices of drugs and medical supplies were reduced by 29% (in line with price lists produced by the Ministry of Health in Mexico) and increased 6-fold (in line with price lists for the United Kingdom produced by the UK charity ECHO International Health Services Limited).* We also considered the
Results
The Fig shows the decision-tree model. Attached to each of the branches is a probability of occurrence of each specific event. The probability value that is associated with each event is placed below the branches of the tree and is conditional on the events that occur in the previous branches. Tables A-I through A-V in Appendix 2 show the resources that are used for each activity and the probability distributions around each of the variables that were fed into the model.
The unit costs of episiotomy, suturing, anesthetic usage, and treatment of adverse events are applied to the relevant branches (Table I) . Each includes the opportunity costs of staff time and the direct costs of medical material, drugs, equipment, and overhead, as indicated in Appendix 2 (Tables A-I through A-V). Table I shows that the costs that are associated with the treatment of adverse events that resulted from the practice of episiotomy are the most substantial in both provinces. The costs that are associated with episiotomy are consistently higher in Santa Fe province compared with Salta province (Table  I ). The costs of the treatment of perineal pain are almost zero in Salta province, and the costs that are associated with the administration of anesthetics are also much lower in Salta province, compared with Santa Fe province ( Table I ).
The average total costs per delivery in the routine and restrictive groups were derived by applying the intermediate costs (Table I) to the relevant branches of the decision tree and rolling back. Table II The impact of changes in the observed episiotomy rates under routine and restrictive policies was also examined. In Santa Fe province, if routine practice were characterized by episiotomy rates as low as 51% (compared with 44% for the restrictive practice), the total cost in the routine group would fall to $53. 13 
Comment
The Argentine Episiotomy Trial showed that a restrictive episiotomy policy at 30%, compared with a routine episiotomy policy at 81%, was more effective. This study has shown that a policy of restrictive episiotomy is also significantly less costly. The results, which reflected the cost of all resources that are associated with the practice of episiotomy, were robust and consistent in 2 provinces that had differing population characteristics in terms of income and maternal death. Given this result of strong dominance, neither the provision of incremental costeffectiveness ratios nor the translation of effectiveness to health state utilities, such as disability-adjusted life years, adds any more information to the results. 14 The number of live births for 1996 was estimated at 55,192 and 24,074 for Santa Fe province and Salta province, respectively. 15 Assuming a cesarean delivery rate of 20%, 12 the number of vaginal deliveries was approximately 11,038 and 4,815 for each province, respectively. Hence, by switching from routine to restrictive episiotomy, savings could be made at the provincial level of $223,086 and $55,996 for Santa Fe province and Salta province, respectively. However, although immediate savings could be made in terms of medical supplies and drugs, after the switch in policies, savings in terms of staff and overhead would only occur in the medium to long run. For staff, savings will only be generated if they can successfully be used in an alternative function (eg, if the time saved from the reduced number of episiotomies is used as additional patient contact time). We saw that drugs and medical supplies represent 99% of the total cost; hence, we can assume that 99% of the savings would occur in the short term.
However, this estimate of savings does not include the cost of the implementation of the policy change (the restriction of the practice of episiotomy, in terms of, for example, consensus building between policy makers, public and private-sector health care workers, the publication and dissemination of amended treatment guidelines, and the establishment of an amended training protocol). These actions may have significant associated costs that should be borne in mind.
Costs that are related to episiotomy were substantially lower in Salta province compared with Santa Fe province because of differences in treatment practice. In Salta province, local rather than epidural anesthetic is administered to women during vaginal birth, and perineal pain is not treated (although it would be treated if it was a symptom of healing complications/wound dehiscence). Similarly, drug treatments are less costly for other adverse events in Salta province than they are in Santa Fe province. Given that the routine rate of episiotomy is substantially higher than 51% in all provinces in Argentina, 16 it would therefore seem appropriate to suggest that the effectiveness results can be generalized for the whole of Argentina and that costs will reduce, although the size of the cost reduction may vary by province.
However, the results of the sensitivity analysis indicate that, if the routine and restrictive groups were to be defined by episiotomy rates of 51% and 44%, respectively, and if everything else were equal, the difference in total treatment cost between the groups would reduce substantially. Hence, results for other countries will be dependent on how closely the episiotomy rates, treatment practice, resource costs, and need for episiotomy match the assumptions of this model. Furthermore, it is important to determine the optimal episiotomy rate for a specific population, but this study did not consider a definition that could reliably fall below a restrictive policy of <30%. Therefore, although episiotomy rates of <30% may reduce costs further, it is possible that they may also result in detrimental fetal and/or neonatal outcomes for those cases in which an episiotomy was clearly indicated but not performed. Further research is required to determine optimal rates of episiotomy in relation to clinical indicators of need. This would allow an investigation of the cost per true/false positive/negative result and a reassessment of the most cost-effective rate of episiotomy. Parity is one indicator of clinical need, with nulliparous and primiparous women being at higher risk than multiparous women and having a greater "need" for an episiotomy. 6 For example, in Santa Fe province, the episiotomy rates in primiparous women compared with multiparous women were 75% and 14%, respectively; in Salta province, the rates were 74% and 5%, respectively. This study included only those outcomes that showed a statistically significant difference between trial arms. It is possible that outcomes for which there were not statistically significant differences in effectiveness do have a statistically significant impact on costs (either increasing or decreasing). Furthermore, resource use consequences that were associated with the treatment of adverse events were only considered up to 1 month after delivery, because all statistically significant outcomes occurred within this period. However, this did not enable the evaluation of the costs that were associated with the increased longterm risk of pelvic floor dysfunction when an episiotomy is not performed. The Cochrane review 6 indicates that there is no significant difference between arms in terms of urinary incontinence. However, a longer-term trial is required to provide an accurate measure of the impact of episiotomy on the other clinical conditions that define pelvic floor dysfunction.
The scope of this study did not enable the consideration of the costs that were associated with episiotomy for assisted deliveries. Finally, another pressing issue, which was not considered here, is the evaluation of which episiotomy technique (mediolateral or midline) provides the best outcome. 17 Overall, this study showed that a restrictive episiotomy policy is more effective and less costly than a routine episiotomy policy in Argentina. These results should help policy makers to promote changes in current practice among birth attendants. Further research is required to investigate the impact of the exclusion of outcomes that are not significantly different between arms from costing and cost-effectiveness analyses and to ascertain the appropriate indications for episiotomy in different settings.
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Input into probabilistic sensitivity analysis. The tables that follow contain the variables, probability distribution, and distribution parameters for episiotomy alone, suturing alone, the treatment of adverse events (perineal pain, healing complications, and wound dehiscence), and effectiveness measures. *Used for both epidural and local anesthetic; probability of use is 1.00. †Used for epidural anesthetic alone. ‡The distribution around cost reflects 2 alternative methods of cost that were considered. Scissors are used only for episiotomy (no other intervention) and are cleaned at the end of each delivery by sterilization. The first cost method consists of evaluating the scissors by valuing the sterilization pack used to sterilize the scissors before the next delivery (data obtained from antenatal care costing). The second method consists of the annualized value of the scissors (assuming a linear discount rate and an expected length of life of 10 years).
§The range values represent costs in a delivery room of a generalist hospital with a maternity ward and a large maternity hospital in Rosario, respectively. 12 Table A -V); quantity of antiseptic/cotton units (triangular distribution): mode, 5.9 (range, 5-7).
